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(57) Abstract 

A polysulfone-basc hemocathartic membrane 
which is improved in hemocompatibility, reduced 
in the bleeding of polyvinylpyrrolidone to the inner 
surface of the hollow-fiber membrane, and 
improved in separation characteristics; and 
processes for the production thereof. Constitution: 
a polysulfone-base hollow-fiber hemocathartic 
membrane having a selective separation layer 
present on the inner surface side of the hollow-fiber 
membrane and containing polyvinylpyrrolidone, 
wherein the polyvinylpyrrolidone content is 1 to 10 
wt.%, 5 to 50 % of the polyvinylpyrrolidone is 
soluble in water, and the concentration of 
polyvinylpyrrolidone at the surface of the hollow- 
fiber membrane lies in the range of 30 to 45 %. A 
process for the production of a polysulfone-base 
hollow-fiber hemocathartic membrane, which 
comprises ejecting a solution containing a 
polysulfone polymer and polyvinylpyrrolidone and 
having a viscosity of 1500 to 6000 mPa . s at a rate 
of ejection of 90 m/min or below and drawing the 

resulting filament at a draft ratio of 1.1 to 1.9. Another process for the production of a polysulfone-base hollow-fiber hemocathartic 
membrane, which comprises producing a hollow-fiber membrane by spinning from a solution containing a polysulfone polymer and 
polyvinylpyrrolidone, and insolubilizing part of the polyvinylpyrrolidone, preceded by, if necessary, the extractive removal of the 
polyvinylpyrrolidone from the hollow-fiber membrane by washing with a solvent 




' (57)5f» 



^ -r 5 # y * /u * > % * ^ ^ m fa ^ ft jg ,j- fe VN r ^ ^ y ^ ;V t o n 
y k v *s i - i g m ft % ^ # * tt r is <9 , k * y v~ >v tr n y k ^ o 

5 - 5 0 % # * Id *T m tt T* <fc 9 , 3ft*o«fiffl*i|*iBfc*Jlt5aI«yif = 
/U t° n y K^©j8I^ 3 0 % - 4 5 % © m M fc 5 # y * A- * ^ ^ cf> 

•tfy^/Utfy^tfy^-fctfyifs/uifny KfSr^tftfy-v — * 

RfeftJl 5 0 0 ^ 6 0 0 0 mPa • sfttlllSt, K 7 7 h * 1 . 
1-1. 9 N ttffll^9 0m/^£(T-el«i*t5zKM/l/*y^tti^ 

• #y*/l/#:x*#y-T— fctfy t^;ut°n y K^Sr^tpsKy-r — * 
&£Mv^*£ifei££^*L*:^ # y t* ~ /u t° n y K f © — » *: * 
Rm-tf . # y t*~/uf n y K^O-»^»ftWl:# y if 

**aS*aijlL«»{kilo«3t*jfe 0 



AL TA"<=>T 

AM T/M-T 

at *syr 

au t-^^yr 

AZ r-tf/w<-f 

B A tfXr:7 • ^/^x^lft 

B B /</W*K* 

B E ^U¥— 

BF ^t'77V 

bg y/^yr 

b j *<-r> 

BR 7y*stv 

BY > 

CA 

CF ^^7';* 

CG a^sf- 

ch 

ci a— h^tfr— /v 

CM 

CN *@ 

cu 

CY ^-7*°^ 

cz 

DE K><7 

DK =r^—? 

EE »*h=T 
E S > 



F I 




LR 


y^yr 


SK 




FR 




LS 




SL 




GA 




LT 


y YT^T 


SN 




GB 


&S 


LU 




SZ 




GD 




LV 


y V?<7 


TD 




GE 




MC 




TG 




GH 




MD 




TJ 




GM 




MG 




TM 




GN 




MK 


TR 




GW 


*-T ■ 






TT 




GR 




ML 


▼ y 


UA 


7^7-r^* 


HR 




MN 


*^3*/U 


UG 




HU 


MR 




US 


*(§ 


I D 




MW 




uz 




I E 


TJ/),y>b' 


MX 




VN 




I L 




NE 




YU 


3.-3*-* 7 


I S 




NL 




ZW 


^^^7*3; 


I T 




NO 








JP 


B* 


NZ 








KE 




PL 








KG 




PT 








KP 




RO 








KR 




RU 


o*sT 






KZ 


#?7**^ 


SD 








LC 


is* h/wvr 


SE 








L I 




SG 








LK 


*y -5^ 


S I 


7suV*.zlT 







WO 98/52683 



PCT/JP98/02181 



m b # 

5 &.m#m 

»r/u*utt, BWkttttifottaftWttK^n 



WO 98/52683 



PCT/JP98/02181 



mm 6 1 - 2 3 8 3 0 6 ^\ ®ffim 6 3 - 9 7 6 6 6 ^fctt# U X** 

5 l\, *fc#H!BB6 3-9 7 2 0 5^, tiMRB6 3 - 9 7 6 3 4^, ftHPM - 3 
0 0 6 3 6^ Wmmi&fflftn&no 5 0 9 6 6 3^) JC«±ia*ffiT*$!! 

10 ft 5o 

#M¥6 - 1 6 5 9 2 l> 3-;WHt k*-/l/tTn U K>*# U v 

F7 7 h^(CKILTW^5 - 5 4 3 7 3^f (^fGRfH&Mm 
0 1 6 8 7 8 3^) lC»7ktt# 'J 'J 

20 m%^ru ^o3~i 0 x©«*tt**w-*-*Jiii«»affl©+*«*t©Ktt 

1 6 5 9 2 7 h$£*£< Lfc*K R*tlw/h3 < S i« 

W$SC<£40tF57 hW®^2~5©l&ffl*<S^$nTV>5*<> K5 
7 H*A<2*aiLSi+S*J«©rt*ffi*<?ISa^nA:^t<i:l3. WfflSST 



WO 98/52683 



PCT/JP98/02181 



ffe9j©IHl* 

ffl's©* 'J f-;ut°p y K y©&tfjj&<@a6T'J>*£ < . Lfrt>lB©4MMW4*&& 
10 L/t#U x;l/^y^jfii^bl^R0 f ^©ISii^^^1-Sc:i^@Wt-rSo 

(JgtT P V P <t ^ o ) ZS&t 5 * U X^* I ^, 

PVP©-«*7KCT*W«t U fro4»3#JRrt£®©PVP»S**Wtt 

P &m&+ S C t l-cfc 0 4>^*K*«5fe* U rt^®^ £© P V P©»tiJ*<* & I- 

25 fcfP'J K>^1~1 0M%#W<*ft-Cfc*K ^'it-^t'nij K>©5~5 
0 %i)<iklZ-atf£&V$> <Q > ^ort^B©* U fc'-zUfP 'J K>©«SA< 3 0 %~ 

4 5 %©$5ffl{c£>3# y x^*y|^^ili$^bit*5o 

*f6W(i*fcx t'^XM.^'J^l 5~2 0wt%tWU ^o*y 
x;u* y -?-iz1$-?2> # 'J t*-;Hfp y K >©MJtW 0 . 2 5-0. 



WO 98/52683 



PCT/JP98/02181 



5 ttJt 1 5 0 0-6 0 0 OmP a • s TfettS^^ V? 
7h$l. 1-1. 9. HtaiM^9 Om/^T«t^Ci^^^5# 

*f&HJjli$ £|C, # U U 1 5 - 2 0 w t U 

5 >J y l ) t° a 'J KvomtW 0 . 2 5-0. 

tt+ffi*!!*©* 'J t*— /Ufa y Kv©— W^r^RWk^-tt-Sdt^^ttS^'J * 
>^4j^^MM^kli©S!ii^T'*So 

10 11 1 A&tf BliHifefll 1 ©^^©rt^ffi^jtStfflm^aiSJCiOtl^L 
(B1A: 10, 0 0 Ojgs H11B: 30, 0 0 0 ft) 0 rt£ffi«¥ 

El 2 ARtf B t*Jfc«0!l 3 o4iffi*|JI©rt*ii*3t2EM« : FSB*«U-«k 0«* L 
(H2A-.1 0, 0 0 0ft, H2B : 3 0. 0 0 0©ort»2 

m 3 Atiik^i 4 ©cf^&jgortM^SMm^aMtc^ *k 1,000 
LfcflrefcSo ^©Rtmtf^ ts*>nsi»i?«ac&*<Ji& 

Zil?m 5, 0 0 0£«*L«£I1I3 B&O*0 3 CtC^fo 
20 »W*HJte-r*fcJ6©*S©^*S 

<ki 




WO 98/52683 



PCT/JP98/02181 



it 2 



0 



5 




* tz, *m\o PVP(1 N - t*x;b ta'JK^ h'x;um^ $ -fctoki&tt© 

tpa»*ji!i+© p v p ^waws^ <t. iii^iitstp^irt^® p v p 

OiKttSo J: "5 fc, *s£*K*0PVPirWJII^S<«»w^ 

20 ©ifft)tfc±^ i 9l*^'W<i:^§o ^JTW^MI+C P V P(i 

i~i oms%©iEa-e4>^mic^w$n^o »tt<ii2. 5~8*s%© 
p v p s^s.t>'^ * * ©Tc^wtCct o $g 

p v p u o , -ttttiw p v p*#fr# u > 

& # U -r-»«*^«PO* <fc o Ti£* LT# S>ns y> tt P V P 



WO 98/52683 



PCT/JP98/02181 



6 

fcfc*»«T?tt* PVP©H»AfJt*»IUcJ;'3^WkS^ 7KCT*ttoPV 
P£^ 4i£&JglC^W£tl6£fi©5~5 0Xttt5J:^Lfco C©$Effl{C^ 

5 ^l&o 

flu Itit'^f), ::Ti^Miid a*u j8«l 78L xttu 

* : J - ;Hb L tz.mz * ^ i - (CTK^^ttil L ifcffi***** KSSrt" 6 £ £ 

u Krt©PVP©^r*y;i^»*<^fc:Lttt\ *s*«*<**ic« 

*^{c^-9-^^b©^^t^e>^©{-{^ ^M^a©$Effl(^J 

4»2*JR** ^ a -/UKia*i&*^ l 0 0 - 1 0 0 0 p p m©rjH»Btf- h U f 
25 AS.O'5 0 -5 0 0 p pm©ftlt* h V * 7^ 

OkGy-1 0 0 kGy©ISfflW£ U\, 
*56^lc^-5 7KJwBI»tt©PVP©*<!:t*. ^lc e koT^^bLTl^«£^)l 



WO 98/52683 



PCT/JP98/02181 



V Pi a? h ^7 7 >( -TlitSo 

5 pvp*£W«#ux**>*^**"Ptt- irt»pvps^lit 

i:gffiPVPlMt^^t^ pvPcDM^o^tfiS*<iiioL*^©S 

L/c*< o "C*»WTf ©M P V P 
10 ©fflg«, 3 0%~4 5%©«ggST?*>«9> « 1 *L<(i3 3%~4 0%T'*6o 
tpS*Krt*ii<OPVP»*t4, X«m^^ (ESC A) i:<t^^^ 

ns» ip^*iiirt*iB©ESCA©MjEtt. tm*«ai^-^±^afe 

jfijffc^o^^TBmtL. »#©#£-?»]£-*■ *«> -r^-^ ci s, 

15 Ols, Nls, S2 p^? WU©®aHft&*^ gBfltt©ffi*H£«ft««: 
ffl^Tl|0lW (A) £4**©*®** (B) **a6 N a 
H®PVPfflg=Ax 100/(AX1 1 1+BX 4 4 2) 

<kl9iiPVPM^ti!tao 
*HWT(i, ±i£© «k ■? P V P ©— ap^SBHU- J: *0 ^»<h$ ti& d t ic J: > 
20 *5g*Kfr&0*lB*W*ISft*- **W7ft^ Wc+3£**rt«^©PVPO 

»njj&<a«w* n-ci ^ s/SntcWK^w-r *o *nw©«t oaf* u^awwifcfe*^ 

Tti> ipSiWirtlB* 4 0 %r;U3-;i/7K^«^ttH3 UcB#©# U t'-/Hf 

$*tt**^a-;H-fi*ii*N ^»rtlt^t)^«l»lK 4 0%x?y 
25 -;WK8fc*3 7 fe 4 W« L/:BO P V PC^tUlilii 1 m J %KK> 
0. 5mgOT-C&So fflttitttttLT, 3 7t0ii^^> tttfJ-T** 

7KM^w^c»^^ ztzmmnm^Kti, ttaj£ft<E>pvp©5i*&<ii 



WO 98/52683 



PCT/JP98/02181 



*«^>«tok«s©ja3iT?saici***ti*pvp, (b) iuw>^'J7- 

ttFlwS < A^iA^^T7k^^7K^©MT'M*Lil^^tB^i^ P V 
5 P. Rtf (c) #yx;i/*>*#y^-tt^«-*v^T?^TttliJ»**titt^^ 
PVPriqf?£LW£ £$£3*1*0 »©St^(i> (a) *4"/©PVP£ 
«5fMNcTr*fctLT^ (b) ^T/OPVPOfc^+^tt^ 

6o #fgHBT*te. R^&OPVPOfttfl**^***^ Cb) ?-T7©PV 
10 P£^SStf#ftfr|ifc**3#ft&Jt£*S<> 

^nB^^fe^-rpvp^aj^-r*^*©^ i v&cft-xmtes 8WLfc#y 

^5*j*T*So MS&OdttLT, C©fi#*#Jti. ^'Jx^v^'Jv 
15 LTl.^ttl^PVP*»»S-**fcO"P**o COJ:? #UX;U7h 

ij v-fiL^flKHfiFffl^gi^fic u y x;u* y 

20 i i oft#*fttffli.^ns# u 'J 7-©a»« t lti^ 

?J17*Y7Z F (fiTFDMAC <h^9) . f"^- 2 - tfu 'J ^ 
^;l/*;l/**-> F (J^TDMSOM^) s f\rt/*;l/AT i KIA^^T^ 
JW*Xtt»£LTflIV^ft5o *TfeDMAC&tf/Xl*DMSO*<*F*L<ffl 

ttoT< s^«>-w-tti*J6&ntt^^ #y ^^*>*#y-r-ofi»«*3 

0-9 5ll%iLtifflt^O«L^o 0l*.tf3 0-6 0MS%©DMA 



WO 98/52683 



PCT/JP98/02181 



CtK»»U 3 0-6 0M%©N-> f-;UhTP U K>7k*i0u 5 0~95M% 

©dms o*«f«tt^*<fflv^ &n*o * y x;u* y ^-oa**** 

©fifc«*j|»iS©*ft^tt©«£&©££i£S"e bfrt t>t£\,^ 

5 ff*©sjn?^4t><£^^ * y u -©&&&© 

*»«*ffl"^S«^K^ *©»j^T©ft3M*^±ff * L < , 10-9 
8W»*U*IHre**K 3 0-9 8 4 C*<Elcff*L<s 5 0-9 5W*t 

•J x ;U* y^ij? -ttWKB U 93 < ft/c P V P 6<SK Lft<« 

static. pvp©«»a**<**<tt*« *ft^«i7k«feo&a 
l*^ p v p wmmzis nz tm&z ft £o (i#KPB££ n 

15 oT*ttife6<aatt , r*A:^ *5Bw-etii 3o~i6 ovzomfrmm&mtft 

Zo «F*L< Wl 3 5- 1 5 STTC**^ $^>«cjtFtt<(il 4 0-15 OtTC 

lis jl>tt^**<*F* L < 5X£IT3&<*F* l%m^ ! )Jf*L<> 0. 5 
p©H»^ttr*l**©»iK*liit*L'C*5<^»tttt^« t?L6tt*«*©*K 

*<«SLT^SC<!:icJ:Os «*<»«LA:tt»«!:ttOx f>'JXM>^'j7-0 
fHHKlc A 0 »SPVP ©JS Siln 3MfcWWf#'C i * £ o 



WO 98/52683 



PCT/JP98/02181 



1 0 

fcl3B#HkU il^ftia^t^^ /<yf-»ffttt* (1) ~ (3) ©# 
jST«> 1 0 ^JH±*<*F* L < > 3 0 #£Lb&<3 e>Kff£ U\, *fc* ilffiJIft 
tttZ (4) {Cfc^Tti. 5TO±-e*SC(b^llT'. 2 

*fMU©# 'J v^tjaffi^suiiift^kRortM**^*™**^* 

So 

20 »R#F©^S^##tts »Jt$^©*S3£K©tt©*£3{C«fcoTfcJ6i5> 



WO 98/52683 



PCT/JP98/02181 



1 1 

«B^T'(i. M#j$#T©Ji£ 0 . 5 ~ 1 . 0 u m t LXm^W-^m^M^m 
„ fcg$H^iC©l$l;:.$.Sl,>£tf b*U 

15 W#re££o 

^•®#tt©-> + --/^ic(i, aiR^BUi©Jf*A<SS"C**o aft#iiJI#i£ 

ttiiaie^iT/i/^; >*<aaL^<tt*o «R»»irtiwtt?i£<z>#tf 

(Ctt* 0 i^^^#©ffi^t£^S&^©^#T*«^llllt-«lii^PS^U^ 

ii^icfc, #*cwOTMR©y-**«iwtta. afl#*a#w^« 

frm^ titbit -oolT7;vy;V*<jSfilT^ a^KSot'c;^©!-? 



WO 98/52683 



PCT/JP98/02181 



1 2 

— - 12// mt'i (3 ^ 5 #m~ 1 0 nmi)<X<0Mt L^o 
«*?»«ia©ti[ttWs 4>^JiF«ifU-*-3"Cfex irrB*M{-*oTt>. hh 

7§i£<h LTli, W&tf, DMA Cs DMSO> N-^f;t/-2-h'D'J K>x S> 
*T)V*)\>J*7l h\ x;u*5>> ^**^y^©£«©MXte±IE2«JiU: 

^'Jv-«l/,£l»?^ *©«*&*< 5 /zmkLh©fe©£"9?o — ^ 
20 «ttffi^iS<^01-^S<blMn^M©E^±* <!i 9l-^ $3£tt«F**<Tf* 
tt<teoT<S«> l^ot, *ffeW"??«N »#ISfttt#M:l 5 0 0-6 0 0 0 
mP a • s^H"e**3> 2 0 0 0 — 4 0 0 0 mP a • sOffiffl^SF* U\> * 
56W^^tt*ttt, ISJg^Tolfr^P^SKtl^aSTlfr^ISifi^Stea;© 

tfPVP©«g, |&*lg£©ffl£«fc$ftf?U <if©SHt>J8lflia©^fifcK**tt 

ie»£&ir*-o *iBwetiffl^*iiH ; &ato«-awLx *£Rtfl&j£©*#£fS: 



WO 98/52683 



PCT/JP98/02181 



1 3 

fi%T-£> s c £ a< «t *> if* u \, l*> L«ma< c ©fga-efc § c t tt*gi-ctt 
p v p *tt*R*^»aip-r s s p v p $ *TjK^a* 

PVP©^*6<'hS-r^StfiSF*lS«0»H^ R^I^tlfc^ 
10 Jig0^^c^PVP«^{Cli^^aiLTL*9/c^ *^*JSKS*tt«- 
ft^t S © P V P tc£t#$ * 5 Id lis «fc *) £*© P V P & 

~9 5, *?£L<te8 9-9 4 
15 5U 

_ j300ClogZ+(C + LSClogZ) 2 +tSClogZ-C 
O15C + 0.003C 2 

20 § 0 

rt*ffiPvp»as*ft36-rs±-cs«>Tfisi?*So tttftte^ 
25 n*^bif*So i»*istt=p©#y^*>^ , ^-iw*H-spvp©Mik 

v-{c#LTPVP©MJ£W^£'&*#^ Jg©?fe&j&<SS<tt*K fSk 
^bOPVPO^ tHfi* < ISt * tt < tt « • * d T\ <BgELt©3fe£&*fFrtH*\ 
4»3!*rtM©PVPaiffi*3 0 96 — 4 tt*KjR+©# u ^ 



WO 98/52683 



PCT/JP98/02181 



1 4 

U^-(C#iT£PVP©MJt^ 0. 2 5-0. 5,fiFi;L<tiO. 
3-0. 4 8, $^{Cff^L<(iO. 3 5-0. 4 5 £tZZ.k&'%%X'&Z a 

0|;itfO~6 OM»%©DMAC**»tt£#ffl^&*l<S^ 4#(C0~5 0M 
%©DMA CTK^^if * L < btlSo 

H^ra^-tt-i./c^^Mi^Pl^^+^LtilL, 2 0-8 0 cm© 
$ £ IX & d <h ic «k 0 S!lt h Z. t WX £ £ o 

is ^ h*©«^. tt*p^©^y » m**o»*<t*S(fi«*<**o M#^tffl 

©4»£#&©«£\ fflHtfflV^nSKJ?©l5IB«2 0-6 0 /tm-efeSo CI©*: 

WC*** < "H*^tttt'« , o Lfc*<-»T* *»9Trtt. K57h$lil. 1-1. 
9©|6ffl^*Sd<fcj&<«BgT*i&'K 1. 1 ~ 1 • 5©ilf*5:W«U^o 



WO 98/52683 



PCT/JP98/02181 



1 5 

mt 9 0 m/MTt*5C tfr<m-Z& <9 > 7 0 m/MTTiSaift 
j&£ 1500-6000 mP a - sClIl, fcORfclWIUa** 9 0 



WO 98/52683 



PCT/JP98/02181 



1 6 

So 

(W^S2 5 cm) %m5Lf$glL, 2 0 0mmHgOffA*frOt)i7 
p-&ICTi§7K»£m 1 /H r/m 2 /mmHgCmKLfe «E^T$ b 

^mtOR I ENTEC&TENS I L ON ; RT C - 1 2 1 0£ffll\ 4> 

*'J^*y«fi (7*3 • • yay^7ttSU> P - 1 7 0 

0)17 SSSR> # U t*-;l/fn >J K> (f- - x-'iX - i7*t8L K- 9 
2) TllSatfDMAC 7 6ll«^&tt5^-<£t<i*SilK«:MLt, C© 

15 5°CT3 4 0 OmP a • st^ofco ^©tt*K«[* 6 5 0 C{C 

fto^l, 1 5 ll«IKODMA C*»«©'t , Srt«t t t>l-^ 'J * ^*B5 
9. 5 tim<Dm&U&fr*Vt\}lZ'&- 6 0 cmT#KKtffc5 5^07R4*:a* 
L7 Om/#©aiBre#£rcofco ftifcB*©^*!®?* 4 5 *zmlc£fr-££cfc 
9 JC|fr*IS»[ORttfJ**iaS L fc©"^ JS«[©D±ltJ«Ui« 4 9. 3 m/# <b «9 . 

20 K77 h*ttl. 4 2-e&-o£o »«.nfttS*il^!)Tlf. 8 5°C^M 
L*:4 0l«%cDDMAC7k&&£8 0 + 9- Uz 0 9 0°C^tK 

u 2 o % r y -t >j >7K»«»caai lt r y * y $ ^» 
7 5 °c(cr 1 1 «FiBMhWfc***^o «^-c*«s*K*raEm^- b y 7 a 6 o 

0 ppmi^Uth'J^^S 0 0 p pm£»#$tf;fc7K*ift»-SftU 2 5 
25 kGycDrJ&i^JtSJU #y XA/*>*Jl*^IJI*S/io »&tifc+ffi*R^ 

* ?p h-A£fflV>T^6 0 nm©a*iOlT-*^fifeLx TEM (J EM 2 0 0 0 
FX) SjR^ofc, fc&ftfcTEMfcfcffl^TO. 7/t*mffllWT*£*liSrt* 
!B«^&^*ii!«iiRtfTlB«SWf«l ( I P - l o o o : mtimm «rffl^ 



WO 98/52683 



PCT/JP98/02181 



1 7 

5 #£&ll©ifttfJi!fc#£8 5°C. 4 0%DMAC7K^f£'C^8 O^CDv + ^-CD 
Rfy<0Kl 3 0 °C© / 'J -tr 'J 3 R$fg| •> + 9 - L fcfitfMi^lfefl] 1 <t L 

8 5°C\ 4 0%DMACtK^T'©8 0#©'> + 7-KlJ:StttBft»*lTfrtt 

^.jX^t^* (7^3 • yn^?7tt«> P- l 7 0 0) 

l 7 * U \£-A/\£ p U K> (If- • x- • XX • i7tiR K- 8 9 ) 

15 7llMO'DMAC 7 6ll^e>tt5Wtt*Iift*MLfc. C©tt* 
®SttStt8 0°C-ei 6 5 0mPa- s^ofco d©tfcfeHift*8 0°C[C^o 

5 /zm©WP^^RtHi^^ 6 0 cmT#KRtt;fc5 5*C©**t;:«»U 
7 0m/^-e#§mofCo *©«HiiaiE«l tHflH-LT*'J 

«W 5 

fjjXM« (T*3"<7*-?^^o^7m P-l 7 0 0) 
1 6MS|5> #U t*x;Vfcfp <J V> (f- X7*±S3. K- 8 9) 

7. 8MS«RtfDMAC 7 6. 2 *fi^^^^Si^-^^H^fP^LfCo 
25 C©*fr*HtttttftM:7 0tt2 5 0 OmPa • sTfeofco d©«f*R**7 0 

115 9. 5 tfm©SM*P&frbl»fcdi$i*\ B 0 cmT*KR*tfc5 5 



WO 98/52683 



PCT/JP98/02181 



1 8 

shots 

#U (7t3.^7t-7^' 7a^y1d*U P - 1 7 0 0) 

1 7 fifths # >J t'^JUfc: o U (f - • x- • • x7*t8k K- 9 2 ) 

5. 5*MRtfDMAC7 8. 5 lW^&tt5^-<£l!r*fij((4fWLfco 
5 C©tfr*H«ttffi(4 5 0°CT2 4 0 OmP a • sT'^ofco C©$fofcH&&5 0 

4g5 9. 5 0m©JM*P*fr&RttBS^ 6 0 c mTTMStf/c 5 5°C07K*f- 
fttt U 7 0 m/»-tfiSBo fc„ *©&te«0<I 1 tmmiz LT*H U X** > 

10 IW 7 

fjjx^vti (7*3 . A7*-^x • -faytv&m. P- 1 7 0 0) 

1 7 £S$. # U t*x;ut'P <J K> ( t*- • x- • ♦ X7M> K- 8 9 ) 

6. 3SiSPS.C/DMAC 7 6. 7 li^^^i^- 
C©|fr&If&*£J£«5 5tt2 8 2 0mPa- st^ofco C©tfr#Ktfft£5 5 

15 °C\Z^tztt> 1 5fii%®£©DMAC7k^&©*£«££t>KXU * h 
ipg5 9. 5 iimomfta&frbvtte*^ 6 0 cmT*i:Rtffc5 5°C©7K+{C 

20 8 5°C{cML7 v c4 0M^©DMAC7K*«*8 0 + 9-tSft*>'3 

, _, U £ 6 o t!Tf 6 0 fti/ * -7 - LfcEl^liltf! 1 £|n]*iJC LT# U X;l/ 

tfr*lS«&l 5 MXMODMA C3Wg«©W!rt»i 4 t>K^ * t^ 5 
25 9. 5 tf m©*ttP&^e>i4tb-rSft*>*Hw N Xtf * MB8 5 j£m©*RP£fr 

Sfco »?.nfc«***ic*t. ^©<h§, JS*©itlB»aKtt3 6. 
JtlttW 1 



WO 98/52683 



PCT/JP98/02181 



1 9 

tpQ&m*^MM&-}- M7A 6 0 0 p vmtftMi- HJ £A3 0 0 p pm£ 
10 9. 5 /m©3I#P&^&ttd3$tfStt;b^ X'J * h«l 2 5 ^m©3S^n 

zom&zm 2 as.o' b ic^-To 
15 imm 4 

9. 5 jtzmOEtfP&fr&Rfctfl^SftbOfc. XU >y Ml 5 0 <tm©^P^*> 

Jktt«5 

^'jxm«>« (7M'^t-r^-yD^m p- 1 7 o o) 

25 1 7ftB& * 'J t'-;l/t°n 'J K> (t*- • x- • XX • X7M K- 9 2 ) 
3 . 5 *»TOtfD M A C 7 9 . 5 M»» £ 5i$-tt*fcftlSifc£f&ifc L fco 
C©tt*ISftttKtt5 0°CT1 2 5 OmPa • s-e*)o/c 0 C©*frsfcSC»ft£5 0 
ttefi&ofc**, 1 SfiS^aiSODMAC^SttO^rttttifc^X'J -y h 
4B 5 9. 5 um<DTmkU&frZ>lk&i$ik. 6 0 c mTOKlfctf 5 5°C<D7K#i- 



WO 98/52683 



PCT/JP98/02181 



2 0 

g?ftU 7 0 ra/»Ti*IRofco *©&ttHiS0l 1 tft&iz LT# U x^* > 

#'J7^>*» (7*3 • s<y*— ?>X • ^D^^VM P - 1 7 0 0) 
5 1 6 # <J t'-;l/h°P »J K> (f - -x-.xx- K- 9 2 ) 

9fi*8B&tfDMAC7 5 liSli^ t>^<£ W Lto C©*fofc 
Hifctt&tt7 0°Ce3 0 1 OmPa • sX'$>^tz 0 d©$j*lfj££7 0°C(C^-, 
fcttx 1 SMXMODMACTKj^ft^+^rttttt^tC^y -y hfg5 9. 
5 0m©WKP&J&*S>Btai3'ti\ 6 0 craT»f:5 5 0 C©7k*Cft»U 
10 7 0m/K'i§lofc„ *©8fctt£flE0l 1 tR*CLT#y 

t:ux;i/^>W (T*=i •/<7*-7yx-yB^7m p-i 7 o o) 

is 1 8 mm®, # y t*-;ut°P y k> ct*- - x-.x^ x7m k- 9 2 ) 

6. 9fifi«0*DMAC 7 5. ttHSF*li**f^lftt^o 
C©tt*JS«ttKW 5 5 0 CT7 2 1 OmP a • s^*o/Co :®M^5 5 
XK&itztt. 1 5fift%^lf©DMAC7R&$©4 3 £rt&££kJCXy » H 
«5 9. 5 um<DWRn&frC>vttoZ&. 6 0 cmW»fc5 5 0 C©7MPK 
20 il«U 7 0m/#T#£lKo/Co LfrU IS«tt**<?fi5^A:toK 

J£M 8 

25 i tiii^tc lt* y x^* >&iMfciMUl*S;fc« a&nystt*** i «-*^o 

fiS«©Rtaj«U*J£tt 9 1. 2m/^ K5 7h*ttl. 3 7 T?<& 
^IJfe^l l ~ 9 RtttfctfcflJ 1 ~ 5 ©4 , £&JJgl-^T. MM^ifeL^o 1" 



WO 98/52683 



PCT/JP98/02181 



2 1 

t£t>*>, 1 6 cm5©4i^Il 2 O*^^-^*!^ iSA^7K2 0 
2 m 1 /#«*-?4>£&rt#|{- 1 0 &m Ltio £m&&M 5 m 1 TM^jf L 

10 j^fc$ffil#Ktt©ftftfc#2*fll"e*'&o *HB««> Ctl^b©iS*f^{-ci: 



WO 98/52683 



PCT/JP98/02181 



2 2 



? 

> CM 

1 * 


CD 

b 


Tj- 
b 


in 
in 
b 


00 
CD 

b 


CO 

b 


p* 
b 


00 
CD 

b 


p* 

in 
b 


in 

CD 

b 


CO 
CD 

b 


p* 

CD 

b 


cn 

CD 

b 


00 
CD 

b 


in 

00 

b 


1 


1 


1 


a 

< ^ 


CO 

o 
p 
© 


CO 

o 
o 
b 


CM 

o 
o 

b 


^- 
o 
o 
b 


-<* 
o 
o 
b 


in 
o 
o 
b 


CM 
O 

o 
b 


CM 

o 
o 
b 


CO 

o 
o 
b 


CO 

o 
o 

b 


CO 

o 
o 
b 


o 
b 


o 
o 
b 


o 
b 


1 


1 


1 




© 

CM 


in 
o 

CM 


in 
p» 


r* 

GO 
CM 


in 

CD 


in 


CM 
CM 
CM 


00 
00 


CM 
CM 
CM 


a> 

CM 
CM 


CD 

o 

CM 


in 
in 

CM 


in 

CM 


CM 

o 

r»* 


1 


1 


1 


1 1 




CM 
P-' 




CM 

oS 


CO 

id 


GO 
CT> 






CM 


CM 


CM 


r* 


P-* 


CM 
*— 
CM 




1 


1 

I 




« 


48 




46 


46 
















» 


« 


i 


l 


1 


■ 

* E 


in 
b 


CD 

b 


CM 


00 


CM 
CO 


CM 
CO 


m 


CM 

b 


b 


in 
b 




in 


CM 

oS 


00 
CD 


i 


1 


1 


* ft « 

nn It 




»» 


•«. 


•>«. 














*• 


2 


45 


*» 


i 


1 


1 


IP 

3 E 


in 

CM 

b 


CD 
CM 

b 


O 


p* 

CM 

b 


in 

CM 

b 


b 


CO 

b 


b 


00 
CM 

b 


CM 
CM 


b 


in 

CM 

b 


oo 

CM 

b 


in 
cn 

b 




1 


1 


m m 
m m 


00 
CO 


CO 
CO 


O) 
CO 


in 

CO 




o 

CO 


CO 

CO 


CO 


00 
CO 


CO 


CO 


r- 

CO 


00 
CO 


CM 




1 


1 


« | 

Iff a 

11 -9 




r- 


CO 


GO 
CO 
r— 


OS 


CO 

p* 


CM 


CM 




CO 
Ol 
CC 


cv 
c 


00 

a 




CO 

cc 


p* 
*~ 






a. 2 
I i 


1 

c 
3 


p* 


CT 

cc 


i ir 

i 


oc 


• if 

> ^ 


> If 
r If 


j a 

i 


) C\ 


i a 


> oc 


> 

; r* 


r 

• p* 


> CN 

» c 


j a 
> oc 


S 1 


1 




f 

< 


- C 

* 
• 


4 C 

* 6 
! « 
K « 


: 


u 

: 


1 
ft 


) r 
S 1 
1 1 
K ft 


- a 
* 


3 a 

S § 
1 « 
K « 


) r 

S 


- C 

5 € 


J C 

5 § 
$ 1 
i 4 


B 
i 


r U 

E * 

i t 
i 4 


) CC 

^ ; 

i : 
3 i 


r> 

: 

± 


00 

J 



6 
a. 
> 
a 

G 
Ho 



* 

i 

■OS 
O 

CL 
> 
CL 



00 

I 

£ 
E 

\ 

£ 

\ 

X 

\ 

£ 

* 
* 



Si 
K- 
W 

■H 



WO 98/52683 



PCT/JP98/02181 



2 3 

5 ~1 0M%#W£ftT£*K ^Uh*-;l/h?D'J K>©5~5 0 WTM^Iit 
ttT*&*K ^o+$*Blrt*iBJC*Stf«# , ^-^ tcllJ K >©»«*< 3 0%~ 
4 5 % CD ISfflic £>£#<J >&4>£*tIiliii0$Mbfl&o 
2 . 4j£#jgrtfliJMK£#S* U t*-/l/bfa U K >©»£*< 3 3 %~ 4 0 % 

10 3 . *3£feRrtffij£ 4 0 %T;U3-^7K^"etS3Stttb LfcNr©* 'J t*-;ue 
p U K XDfe&MfrmW&W. 1 m 2 ^/c «9 0 . 5 m gOTT'&Sfit*^ 1 !£«©# 
y x/i^^+^MlfilT&M^o 

15 5 . 3ft#!IS©J?W 2 ~ 1 5 0 mTifeSfflPfc^ 1 K*©# U 

6 . # 'J >?M* U-7-^l 5~2 Owt U y y% 

*y v-jc^-rs^y t*-;ut°oy K>©tt&wo. 25-0. 5 

i)7-gti fiftl 5 0 0~6 0 0 OmPa • s^HiS-frx h^l. 
20 1-1. 9x tttiJtt&&9 Om/^filTTfttift-rSil^&tt**'^^*^ 
*^^MHtt»{tM©SSlit^^o 

7 . ^ y y&tf ij7-*i5~Z0wt U H# 'J x^* 
^ij7-IC*ft5f>'J h'-^k'D'J F>©11»'0. 2 5-0. 5t?*S# 

25 J&+©# 'J h*-;ut*P y K>©-SB^^b$^SCt^b^5^y 

8. ^m©*^E^tSfn^7KW±©S«^i LfcSU riWLt 
# y h'-;w fa y K y©-$£*M£i££fit*il 7 IEtt©# y 



WO 98/52683 



PCT/JP98/02181 



2 4 

9. ttafcfto+SjfcJBI*. tfy t'-^bfay F><D-%tt®4t-f&m^ # 
5 10. #UX^*>*#U-r-Ofi*ii*<^^^7HrhT5 KXtt/&CJW 

10 y >3R+ffi*aiiiij([*ifcii©ttftSffib 

i2. 7/u3-n<jrawwi&<i 3 o°c~i 6 o°c©ry-t?y oe 

15 iffr^ 6 E*©# y x/u* y*M#fflito**ftit©IBft*tto 

i4. r «s«ait*ife^©tt*«©4'^*jii*# y x/u* y 

20 15. 7 l^»**tiW©tt*ao*«*«*7;W3-;i/^»ffl»w<kO*»Ls 



WO 98/52683 PCT/JP98/02181 

1/5 



FIG. 1A 



WO 98/52683 



2/5 



PCT/JP98/02181 



FIG. 1B 




WO 98/52683 



3/5 



PCT/JP98/02181 




WO 98/52683 



4/5 



PCT/JP98/02181 



FIG. 2B 




BEST AVAILABLE COPY 



WO 98/52683 



PCT/JP98/02181 



5/5 



FIG. 3A 



FIG. 3B 



FIG. 3C 




INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP98/02181 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 B01D71/68 r 69/18, A61M1/18 

According to International Patent Classification (IPQ or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
int. CI 6 B01D71/68, 69/18, A61M1/18 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 ToroJcu Jitsuyo Shinan Koho 1994-1998 

Kokai Jitsuyo Shinan Koho 1971-1998 Jitsuyo Shinan Keisai Koho 1996-1998 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


JP, 6-339620, A (Toray Industries, Inc.), 


7, 8 


Y 


December 13, 1994 (13. 12. 94) (Family: none) 


1-5 


A 


Claims 1, 2 ; Par. Nos. [0015] to [0019] 


6, 9-15 


X 


JP, 9-70524, A (Toray Industries, Inc.), 


7 


Y 


March 18, 1997 (18. 03. 97) 


1-5 


A 


& EP, 750936, A & KR, 97-316, A 


6, 8-15 


Y 


JP, 7-289866, A (Asahi Medical Co., Ltd.), 


1-5 


A 


November 7, 1995 (07. 11. 95) (Family: none) 


6-15 



[ I Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
" E" earlier document but published on or after the international filing date 
■ L" document which may throw doubts on priority daim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
u O" document referring to an oral disclosure, use, exhibition or other 

means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



"T" later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
"Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
July 24, 1998 (24. 07. 98) 


Date of mailing of the international search report 

August 4, 1998 (04. 08. 98) 


Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



mmmm&% pct/j ps 8/o 2 1 8 1 



a. *SHroJiW$£»ro#« (BWtttttHi ( 1 pc) ) 

Int. CI' B01D 7 1/6 8, 6 9/1 8, A61M 1/18 



IHSSrtT-ofcg/MiSg^ (H^rF^S (I PC) ) 

Int. CI" B01D 7 1/6 8, 6 9/1 8, A61M 1/18 



H*B^fflSf36^« 1 92 6-1 9 9 6 

B *S&M$ffiff£&W 1 9 7 1 - 1 9 9 8 

0*H«»£ffl**&« 1 9 9 4-1 9 9 8 

B*B*ffl«f*»*»« 1 9 9 6- 1 9 9 8 



C. B8)g-j-3 jrgftfrftSjtlift 



X 
Y 
A 



X 
Y 
A 



Y 
A 



JP, 6-33962 0, A 0KH**£tt) 
13. 12fl. 1994 (13. 1 2. 9 4) 
m#Kl, 2, [0 0 1 51 - 10 0 1 9] 



JP, 9-7052 4, A 0KU«{*fttt) 
18. 3£. 1997 (18. 03. 9 7) 
& EP, 750936, A 
& KR, 9 7-3 16, A 



77 $ y-fcu 



JP, 7-289866, A 06^ >f ;fr^Bc*£tfc) 

07. llfl. 1995 (07. 11. 95), 77§y-<tL 



7, 8 
1-5 
6, 9-15 

7 

1-5 
6, 8-15 



1-5 
6-15 









r aj «lcBII5iw*>5XiR-Ctt«<, -»Wtt**W«r*+ 


r&j m-^yhyr 5 V-Xtik 


2 4. 0 7. 9 8 


m&m&n%v>%m$ 0 4 08 98 


pfcHWfr-rr ( i s a/ j p) 

1 0 0-8 9 1 5 


S tK M * • Jfr 

miSS^ 03-3581-1101 0 


4 D 


7 7 3 8 


^iS 3 4 2 1 



i^PCT/ISA/210 (*2'<-« ( 1 9 9 2*7fl) 



